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Chapter 2 
Fractional Factorial Designs 
When different factors (or variables) affect the response for a phenomenon under 
experimentation, the experiment requires a study of the effects of these factors. The 
experimenter attempts to test different combinations of the factors at various levels. 
Such a process is called a factorial experiment (or design). Factorial experiments are of 
great value because they are more efficient than experiments which study one factor at 
a time, and they make it possible to infer interactions between different factors. 
However, as the number of factors in a factorial design increases, the number of 
assemblies (or treatment combinations) for a complete replicate of the design rapidly 
outgrows the resources of experimenters. If it may be reasonably assumed that certain 
higher order interactions are negligible, then information on main effects and lower 
order interactions can be obtained by running only a fraction of the complete factorial 
experiment. Finney (1945) proposed the use of such a fractional replicate. Since then, 
fractional designs have been more widely used in industrial, agricultural, biological, 
and various other experimentations. 
The purpose of this chapter is to discuss some mathematical aspects of fractional 
designs so that a deeper comprehension is obtained. The first paper discusses combi- 
natorial and algebraic properties of (balanced) fractional designs of the 2”’ and 3” 
types. The second paper deals with the problem of constructing s-symbol balanced 
arrays which give a combinatorial interpretation of balanced fractional designs of the 
sm type. 
